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America’s capacity to innovate has become the single most important determinant of future
prosperity. And, our leadership in technologies, such as high performance computing (HPC),
create an innovative competitive edge.

For decades after World War IT, America enjoyed unchallenged preeminence in science and
technology, a comfortable cushion of leadership which fueled economic growth. But, as the
Council’s Innovate America report highlighted, two critical factors have changed. First, the
number of innovator nations is growing—and global competition at the high end of the
science and technology spectrum is unquestionably more robust. Second, the nature of
innovation itself is changing. Its pace is faster, its scope multidisciplinary and technologically
complex. Most importantly, it requires collaborative partnerships to create a fusion between
insight, ideas, and invention.

While the competition is getting better in many areas, America’s leadership in high perfor-
mance computing remains one of its unique competitive strengths. High performance
computing creates high leverage opportunities for scientific breakthrough to solve many of
America’s national as well as industrial grand challenges and faster, cheaper validation and
deployment of new products and services. But, HPC capabilities are expensive, complex and
knowledge intensive—and not always readily available or affordable for America’s private
companies.

The public-private partnerships jumpstarted by the Department of Energy’s National Nuclear
Security Administration (NNSA) constitute best practice innovation prototypes that will drive
America’s competitiveness in the 21st century. They lay the groundwork to leverage HPC
capabilities through collaborative, multidisciplinary networks that are at the cutting-edge of
innovation leadership.

Because of their critical importance in advancing America’s capability to leverage its HPC
leadership, the Council launched a survey of the industrial partners that collaborate with the
universities engaged in NINSA’s Academic Strategic Alliance Program. The goal of this survey
was to explore what worked—and what needs work. Although not an original Program goal,
the survey responses indicate that the Alliance Program creates new value opportunities for
the participating companies as well as the country. But, they also highlight areas where we can
do better. The lessons learned through this effort generate the kinds of insights that will be
critical to capture and capitalize on an unique national asset.
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EXECUTIVE SUMMARY

This collaborative sfedy was conducted by the Council on Competitiveness and 1DC
on behalf of the U.S. Depariment of EnergyiMational Muclear Securily Adminisiration
Office of Advanced Simulafion and Compuding (DOEMMSAMSC). The main study
imcludad 12 industrial partners and wes conductsd from December 2005 fo Januany
200, { = a testament to the percaived valua of the NNSAASE Academic Stretegic
Alliance Program (ASAP) that when we asked the 12 companies inleriewed for this
paper o gwve us their summary recommendations (positive or negatve) about
working wilh the Alliance Cenlers, the vast majority (83} of the respondents
rgpared that their collaborations had met ther objectives, and nonde daimed thes
objectives had not been met. Sie of the 12 =tes were able to assign an actwal dollar
valua o the padnarship results. Tha values rangad fram 5200000 ta 31 million

All of the respondents agreed that the parinerships advanced ther firms" resaarch
and developmani efforts. Even more remarkakle is how frequantly the partnerships
directly bensfiled the companies financially or competitrealy, or both. An impressive
one-third {33%) of the sites reporied thai their parmerships had “achieved a
breakthrough or discovered something fotally new” A8 12 sites responded "yes”
when asked about their wilingness to pariner with the Canters in the futurs

Accass b high-parformancs computing (HPC) resources i indispensshls for the 12
commarcial firms, Three of the firms stated cutright thet they could not pperate as
businesses withowt HP G, while many of the others said essentially the same thing n
other ways, The benefits of HPC for the companies extend far beyond tme and cost
savings in the product developement process. For many of the frms, HPC provides
waluable mnew insighls — breakthnoughs in thinkng hat can result in supenor products
with important competitive advantages.

Af mpreassie ang
thaed {33%) of the
sies reported thad
their parbnerships had
“achiavad a
breaklhrough or
discowared something
fefally new.”



Mearly two-hirds of the partnerships had existed for at leas! five years (many are aml
in progress). Six of the sites provided funding for certaln gspecis of thelr pernersHps.
Mearly saven in eight of the respondents’ projects are primarily research-oniemed,
with the remainder focused on production work. In most cases (57%), the Advanced
Simulation and Computing {A5C) Alllance Canlers appreached the commercial firms
aboul partnering, bl n about ore-hird of the cases, e businesses were the
inillaters. The primary benefit the fims anlicipaled was knowledge ransfer based on
the assumed (or confiemed) grealer scienific expertise of the Canters’ parsonnel. The
expeciations for knovwledge fansher were very specilie in some instances "o make
wEa ol lurba miachenesy coda®).

The aspect ol the partnesship the largest sonlingent (B0%) of respondents considered
importan was access lo exparls within lhe Alianse Cenlers. Ascese bo largs HPC
compulers emerged a8 he second-mosi-popular benefil. Three-quarers ol the
commercial sites rated fhe responsiveness of the Cenlers as either "excellent” [42%)
of "very good” {33%]. The remaning 25% of the sies expressed af lesst some |ewsl
of dmsatiafaction with regponsivenass,

A Tull 89% of the responses 1o the question “What worked well?” had 1o do with the
quality of the human inleractions with the Centers' parsonnel. it speaks well for the
Centers that such & high percentage of the commercial fiems reported that thess
imeractions “worked well ®

The cormmercial frms offered consiructive criticlsm as well, Disappeintment with the
pace of ihe projects can be aftibuted, al least in par, o cultural differences between
the commercial firms and the universiies. The focus or it of the project was
somelimes a problem, and inewlably sarme of the resulls wene urvelcoms SUrpises.
By far, lhe larges! crficiem (599 al all responses) econctemed inadedquabe
communicalion — the need for beller sdvance planning and more regular, strechensd
communicalion throughout the projects. Snother impartant sribicism was aboul "lying
bdind,” that is, not IJHIIIETH.1EI'I|:||I'I|] ihe wniversilies and their resources belone B.1EII'[|II;
the pl‘f_‘jE'_'t!. There were also some calls for IT||ZH'C|I.|'E1'.‘| technical communicetions.

The aapact of 1ha
parnershig the
largest contingant
(507} of mapordents
considaned imponam
WaB ACCess 10 experts
within tha Allianca
Carars,

Key Findings in the Study

A full B3% of the commercial pariners said the pertnerships had metl their
expectations. All 12 aof the fims said that the collaborations advanced ther R&D
effois and that they woukl be willing te painer with the Cenlers again in the fulure,

The primary benefil of the parinerships (anticipated and aclual) was knowledge
transfer from the Canlers o the commercial firms. The firms plannad to use this
knowledge to gain competitive advantages in ihelr businesses,

Fd  Access to HPC resources I8 Indispenaable for all 12 firms. HPG provides not just
time and cos! savings but also valusble new ingights that can result n superior
Progucts.

= Whal worked best wese lhe human nberaclions belwesn he companes and e
Ceniers.

The primary benali of
tha parinarships
[anticpatad ard
aciual] was
knowledpe ransfar
fram the Centers o
I comrarcisl finmm
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‘What worked least well was bnrdging the culiural differences between the
compansas and wniversiies, especially (from the companies’ perspectives) the
lack of adequate communications before and during the projects

Implications for NNSA

|

Although it was never a program goal, ASAP demonstrates thad strategic public-
privabe sector parinarships can provide significan] valus by lifting the country fo a
higher level of competiiveness. In particular, A54F provides an opportunily for
MMSA to demonstrate in guaniifisble terms that it can successhully baverage is
HPC resources to both mest national security mission needs and acoelerate the
nmation's economic secudly and global compefitive posiion — providing an
enhancad retum on the governimant’s investmant in HPC aesate

ASAP hanafils the NNSA by altracting (and providing the opporfunity to stract)
nat enly laading acadamic research organizations but slso exparienced industrial
HPC users who can conbribuie some of the best thinking industry has to offer,
These individeals are accusliomed to using HPG in sephisticated ways.

HPEC provides enhanced inaght into owr probigms,

it aftows ws fo soive moe compicaled goems na easonable amount of
fime.”

Diata from the stedy confirms that AS5AP can help address teo impartant barriers
that studies from the Councl on Competifiveness indicate are preventing mone
widespread privaie sector usage of HPC: lack of access o Brge-scale syshems
and the nead for "talant.”

d  ASAF and its Alliance Centers can provide muech-neaded access to large
HPC sysiems not generally available fo indusbry.

‘Mozl companies cannol aford supercomputers al s Gme. (s nof
something the average [arge company can affond.”

"We eniered info this parmership fo ecguie fechnical and compefations!
resmaces.”

d By providing this sccees, ASAP is helping companies achieve braakthrough
imsights needed for compaftive gain.

“If phves us 8 gimpses of the fdume. "

d Companies were stimulated to partner with the Alliance Centers to gain
sooess to expartise. Thair comments about what they leamed raflected this
dasing,

"Wore knowdedge of sdvanced algonthms."

"Mathematical moedels themsahes and bow to spply them o lerpe-scals
comping.

ASAP demonsirases
that sSrategic pubdic-
privabe secior
parnerships can
prowice significanl
waluz by lfing the
counbry b a highee
level of
cornpelilivensss

Companies wene

stimulated 1o pasthar

with he Allance
Cariars ta gain
acoess o experfise



“Maw approaches fo solang problems.”

d  Clearly, industry sees parinership with the NNSA aAlliance Centers as a way
o access the larger HPC systems and the added axpertse i needs to solve
some of ite most difficult probleme for compa$tive gain. More compatitive
L5, companias halp the country to meintain national security and aconomic
strength and raise the standard of living

E Travel between the Aliance Center experts and indusiry participants was often The pragram could
substantial, indicating thal collaboration tools are immature o not used. The mﬁ:ﬁbcdfnr
program coulkd provide & test bed for mone mature collaboration 1oals in arder o collaboaatkan 1ooks in
acoslerate program accomplishments and reduce costs. ;‘:;:;““‘“"“

accamplehments and
“Uspally wwovation fook pliace frough meefings and confevarmce cals. Thal reduce cosis

process fakes longsr than doing @ in a collaborafve Fashion We nead o mowe
from serial fo collaborafive innovalion.”

El ASAP and its Alliance Canters could achieve better outcomas if indusby is
brought into the program "from the starl” In addition, indusiry could help identify
problems whose solufions would benefit both MM5A and industry, enhancing
MNMSA"s ability to meed its mission-crilical needs and at the sama fime accelerate
inmowafion for national gam. Small modifications to the program would bang
sinout B major compatifive liff

O MMSA could specify in fubure RFPa that it will salact 8 certain number of
proposals that include indusiry participation, This will not preclude acadamic
ingtiutions from submiting proposals that do not need industry input, bud it
would encourage some wniversiies 1o draw industry inte the process at the

Bginning.

d MMNSA could further specify thal any proposals that molude  industry
paricpalion mest explain e compatiive gain thal industry anticipates from
its parficipation, such as redweced costs, soling a curmanily intractable
problem that will stimulate development of new products or processes for
itself or its customers, faster time fo marked, and so forth.

El By continuing to engage indusiry in ASAP, NMSA can stimulate increased HPC
usage wihin the private sector and provide a much-needed HPC markat
stimulant. The resulting market growih will help reduce the cost of HPC systems
and software, banafiting NNSA, LS. indusiry, and the country.
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SITUATION OVERVIEW

This coltaborative study was conducted by the Councdl en Compebitivenass and IDC
on behall of the U.S, Deparimen] of Energy/Mational Nuclear Securily Adminigiration
(DOEMMNEA), The main study noluded 12 Indusiral panners and was conduched
from Decesmiber 2005 s Jihuar‘:,r 2008 Faur il'b-dEpll'l eage shedes ware conducbed
fram J.'Erh..lEl"y 1o Mareh 2008 This EIIJ|!|:||I axamines the |'&l!||.|i|'-|'-.‘|‘|"|ﬂ|'|li. Peeds, and
exparances of HPC wsers related o parnerhips with the MNSA Office of Advanced
Simulation and Comguling (ASC) Allience Cenlers al Stanford University, Universily
of Utah, and University of lingis &l Urbana-Champaign on behalf of the Council on
Competitvensss and NMNSA, It expiores how Indusinal companies have worked with
these Cenlers and idendifies what worked well and what didn't in order to collect ideas
on how e make these parinerships work better in the futere,

Background on the DOE/NMNSA/ASC Academic
Strategic Alliance Program

In the summer of 1887, the ASC program indiated the Academic Sitrategic Alliancs
Program (ASAP) by crealing long-term strategic sliences wilh fiee U.5. universilies
{the Certers) 1o focus on high-fidelity, scalable, fres-gimensional, multidisciplinary
computabonal science problems.

Mote that the ndustial partners were brought into the ASAF partnerships after the
initial partnership programs were establshed with the university parners to help
advige and guide the regesrch inlo areas that would be mutually beneficial,

Although the computing problems tackled by ASAP do not involve nudear weapons
research, the computgtional sclence, computer science, and  compuiabional
mathematics methodalogies and 1o0s developed do provide benafits to the DOE. In
addition, they demonsirale o a wide scienlific community that such validated
simulations can be camed o, using undassifed problems similar in complexdly 1o
thoze lhe mafional labaratories tace far the Stockpde Slewardship Program (S5P).
Further, they proside Iraining for graduate sbadents and postdoctoral fallows who e
polental candidates for laboratory, teaching, and industrial employment.

Thie program is unigque in thal sach Cener focuses on problems that suppor Ehe
ASC siralegic goals:

E  Invalve comples simulations and supgosting 1oals thal require e integration of &
mumber of acadamic daciplines and software componenis

E  Inwalve the integration of mulliple scakes in both time and space
FE Address the difficull problem of verification and validation af (he simulabions

The research proecls and areas ol inveshigation are described al the iollowing WWeb
site: wiww.sandia. govINNSAASC/pubs/pofsl3642-Frell%20A5C %20FPub.pdl.

L2008 IDC #I01031
an Inttiative of the Council on Compeitieeness



Background on the Industrial Participants
and Their Partnerships with the Alliance
Centers

The 12 companies interviewsd for this survey span four important industries:
asrospace, auiomotive, anargy, and softwara. Mot surprisingly, tha majority of the
firms are in the asrospece indusiry, which haz a long history of HPC-related
parinarships with gowermment labs and Centers. These 12 firms are lkeadars i their
imousiries. With one exception, their annual sales revanues exceed 5100 million, and
for six of the 12 firms, revenues are ower 51 billion. In addition, six sites have aclive
univarsity partnarships with other institutions besides the Alliance Centers and
presumably have brought those expariences io this program for the benefit of the
Centers and HNSA,

The 12 respondents have been parnering under the HMNSA ASAP program for
multiphe years, some of them with more than one Alance Center parimer (17
panerships in o0, The majorty of fe 17 instances of collaboration wene with the
University of llinpis at Urbana-Champaign (41%), bul Stanford University and the
University of WMah [28% each) wera also stongly represened in the combined
expariance of fe 12 companiss.

Six of the 12 companias said they began partnaring with MNSA ASAP Centars at or
near the inception of the Allance program in 1887, For the other six firms, these
collaborative relationships began lster in the program (=€ Table 1). In most cases
{(571%), the Alliance Centers approached the commerdial firms about parinering, but m
ahout one-third of the cases, fe businessas wera the iniiators

In tofal, thare have been 67 years of parinerships. These figures suggest that owverall,
the commercial fioms and the NMS4 ASAP Alliance Centers hawe found thess
collaborations 1o ke wonthwhils.,

As noted earlier, & numiber of thase collabomations began when the Allance Centars
wore well under way with their projects, While collaboration with indusiry was not a
reguirement for parbicipation in the Alliance program, some of the industrial pariners
imicated that had they been included “up front” they could bave provided mone
assEskance in shaping the projects for greater banedl to NNESA and mdustry

"Have them sif down wath industry fo gauge areas of inferes! eaier in the
process.”

"Beter communication. Gef fo inguslry sanfer in process fo design e scope of
wirk and project *

2 #201033
an Inttiative of the Council on Compeitieeness

Cverall, fhe
commessial irms and
e WMEA ASAP
Alliance Cerders have
fourd these
cillabodatians ko be
warthwhile.
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TABLE 1

Timing of Partnerships
G Werar years it pou work wall the NVESA ASC Aance Cenfer™

Pericd Mumber of Responses
1997 ko préesenl 3
1896 to presenl 3
15495 to prasent 1
2000 b presen| 1
2001 to 2004 1
200Z 1y prasent 1
2002 ko praseni i
2004 to proascnt 1
n=12

Sourca IDC. J006

How the Partnerships Were Conducted

Travel between the Centers and the companies was substantial in both direcions,
Eight of the 12 commercal sites repaned sending personnel 1 the Centers, and
seven said the Cenlers sent people to the companies. One-third of the companies
said they ran problems remodely, and bwo of the 12 firms used resources over a grid,
{Respondents were free to provide mulliple responses 1o this question.) These
responses ndicabe that the parnerships relied heavily on face-te-face colaboration,
which is coslly and time-consuming. This reliance an face-to-face collaboration also
implies that collabaration bools ane still mmalure or not readily acoessibbe

Responsiveness of the Partners

Three-quarkers of the cormmarcial sies rafed the responsiveness of the Conbers as
either "excellend” [42%%) or “wery good™ (33%). The reraining 25% of the sles
axprassad at keast some kel of dissatisfaction with responsiveness, Fowr of the
sites alsa menlioned thai there ware culbural differences that caused ssues or delays
in the parinerships. These findings are explained further in the Benefis from
Parlicipating in the Alance Program section and the Impsdiments io the Partnerships
section of his siudy,

C2008 IDG #201033
An Imttiative of the Council on Compeitiveness
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toeface collabaraton
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collabodation ook are
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raadity acoessble
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Carars as ailbar
“pxcelenl” (42%) or
“vary good® (33%)



Corporate Funding Contributions

S of the sites prowided funding for cerain aspects of theirr pannerships. Cosis
ranged from 40,000 o 5900000 per site. Fees covered software licensing costs,
compule fime, and in-kind contributions,

How Sensitive Information Was Handled

Five af the 12 sites (42%) sald the collaberations did nod involve sansitve informalion;
in most of these cases, secure data was not shared with the ather party (see
comments below). In other cages, sensilivities were addressad by using universiy
securty procedures and persenngl, by confining the fests to the commencial parnes's
faclity, by excluding non-LLS. students from the projects, or firough 8 licensing
agreement thal covers inMellectual propay rights,

“Reked an wniversily sacunfy.”

“Managed inputioutpu! data in nonclassibed fonmat.”

"Ihd ol Share any sensifve dala. ™

"Excluded some farslgn shudenis from the profect”
"WovVECAOSELTE AgEEEmenis sanifized e models we gave them. ™
"Avoidad using secure data.”

v evarnytihing within the ITAR enclave within the center.

"They were oy aliowed 10 wilness their fesl ar our faciity.”

“Wool of the wark ie apen domain, bl we aigs have 3 licensing arangemend o
cover intellaciual propedy issues. "

“iost of the wark 5
chen Somain, b we
also have a licensng
GITANGREMENt 1o Soves
intaliechsal propey
issues,

Corporate Partners’ Current Usage of and
Attitude Toward HPC

Az a growp, the respondents 1o this study were experienced and, in many cases,
highly experienced users of HPC, Ten of the 12 gites had been using HPC before
parfnering with an Alkance Cenler, OF the two sites thal had nod, one conbinued using
HPC afler the collabaration was comgleted,

Half of the regpondents sald they have fechnical servers or supercomputers
installed al their own sites, This finding does nol nde oul the possibdlity that the
other half of the respondents may have inslalled techncal computing systems at
ather sibes within thesr companias,

Ome-third of the respondents (four of 12) use HPC resources located in parnerns’
facilfies (which may include government labs and uriversity-based Centars), One
in four (25%) access HPOC resources wvia @ grid or the Internel. The response
categones are nal mulually exclusive

Wirtually al (92%) of the respondents reporied having access on theair own 1o the
apphcation goftware they need — though, @s we see later, many of the sies
highly valued other fypes of advanced software to which they gained access
through the parinerships

4 #201033
an Inttiative of the Council on Compeitiveness
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Importance of MPC to Industrial Participants

Agthe Tc:llnwlng comments Indicate, access 1o HFC nesourcas s MMPEHHHE tor the
12 commercial firms Involed In painerships under ASAF. This findng reaffirms the
July 2004 Cowncll on Compefiiveness Study of U8, Indusinal HPC Users,
which found thal 87% of the U.S. businesses surveyed could nol exigt, or could not
compele effeclively, withowl the use of HPC, (The 2004 sludy is available at
www.compete.orgipdfHPC_Users_Survey.pdfl) In the current NNSA sludy, fres
of the firms stated outright that they could not operate as businesses without HPC,
while mary of the others sad essentially the same thing in ather ways. For esample,
an aviormaker thal couldn’t meal federal ruqulrameﬂ:a lar teling cars withaut HPC
would facs a bBleak fulure — as woibd e Eﬂﬂ"lpﬂﬁiﬂﬁ- Ihal could ne Iﬂl‘lgl!-l' mpele-
because their produs development limess or busieess processes would slow down
miarkedly withoul HPC,

Ve cootd nof be & Dusiness il HFCL ™

JAwomanive] crash simulations would mof meel feders! requiremsnls for seling
cars.”

“Development ime wouwld Noease and we would get fo market late, which (s nod
Qoo

I weornid slow down our DUSness process, "

Benefits of HPC to the Organizations

VWhat s also clear from the respondsnts’ comments (5ee below) is that the benefts of
HFC for these commercial companies extend far B2yond time and cost savings n the
product development process, slthough bof of these sdvantages can be crucially
important. It is not just a matter of doing the same thing faster and at lower cost. For
many of the firms, HPC provides valuable new insighls — breakinrgughs in thinking
that can regsull n superier products with impertant compelitive advaniages

"HEC prowdes enfianced instght nfo owr prohiems,
HEC gives the peaple | consl! for & beter alobal idea of Melr probiem,
"HEC grves us angwers without foiysicall] testing comalicated prohiems,”

W atows s o solve more compliicated pralWems in & reasonahle amownt of
fme

It reckices EK on new arcralt developiments,

W rechaces sk,

C2008 IDG #201033
An Imttiative of the Council on Compeitiveness
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CORPORATE MOTIVATIONS FOR
PARTICIPATION IN THE PARTNERSHIPS

A Ul BE%: of the respondents’ projects related o the NNSA Allance Program ane
primarily research-onented, with the remanmg 14% fecused on production woark. This
finding iz nol surprisng because industiial fems genarally do nod approach
wimveredias for most of e produclion problems.

Vihen we guestioned respondents lurther aboul thair moelivation lor workng with the
Cenlers, the rmosl mequent responss (50%) was o conduct imvesligalive ressarch,
that is, lundamental science (sse Figure 1). More closely defined stralegic work
acocounted for ome-third of the collaborations, and the remainder (about one in 1)
combmed investizative and sirategic goals,

FIGURE 1

Reasons for Partnering with the Centers
Q. Wy oid pou pertner with the Cenlars?
Siratagic wark and
inuestigatiee
studies (8,3%)

Sirategic work
133,358

Investigative
studias (50.0%:)

For an immediate
preblem (B35

n=12

Soiurca DG, 708

Objectives for the Partnership or Project

Mot surprisingly, the primary benefil the firms anticpated from their work with the
Cenbers was knowledge fransher based on the asswned (of confirmed) greater
scienlific expardise of the Centers” pearsannael (@.9., Mo be up bo dabes on the most
advanced developments in the combastian field,” "to stay abreast of progress in the
solid propelant rocked| field™). The reassurance thad fhey would be cperafing Hheir
businesses &l a slate-ol-the-an kBvel because of (his knowledps ransfer glso proved
1o e a powerful ncentive, The expectalions for knowledge ransler were very specilic
in $ome nslances ("0 make uwe of rbo machinen code"),
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This hunger for outside experlize echoes the findings of the July 2004 Councd! on
Compsfiivensss Shudy of US. Indusiial HPC Users, which revealed that one of the
main ressons companies were not using HPC as aggressively as they could was 3
shortage of axpers abla to apohy the HPC resourcas affactivaby,

"To apquire technica! and computations! resoweas, *
"To make wse of luvbo mechinery code,

"To be perf of the most medem. advancod modeling and simulation effarfs in
sofid rockef propwalsion, "

*To tap into their expertize. *

"To get a parformance advantage for our soffware and fo sxterd its capabilites.

RESULTS ACHIEVED FROM THE
COLLABORATIONS

The vast majority (83%) of the respondents stated that their collaboralions with the:
MMSA ASAP Aliance Centers had met their objectives, and none daimed thaer
ohcives had nol been met. (The remaining 7% indicated that it was oo soon o
draw conclusions because thair projects weare shill in progress.) Six of the 12 siles
ware able to assign an actual dedar wales to the parfinership results. In total, the value
was 52.5 milion for these six sitas, with a bow of $200,000 and a high of 51 million.

Table 2 lays out the areas in which the companies achieved results, with multipe
responses possible for each sibe, rasulling in a total of 53 separate responses from
the 12 sites. AN of the respondents {100%) agreed that the parmerships advanced
their firms' research and developmant efforis. Even more remarkable is how
fraquently the parnerships direclly bensfited the companies fnencally o
compatitivaly, or bath,

& More than half the sites (58%) said the ASAP collaborationg halpad them gat
procects to market fasier

E  An egual percentage said they were able to solve a specific fargeted problam
through the parinerships

= Half reported reduced costs andfor higher profitability,

B One in thres (33%) said the colaborations helped them address compatitive
threats

Cirwz in Tour cited resenuss growdh,

Animpressive one-third (3295 of the sites reported that thaeir parnerships had
"achieved a breakihrough or discoverad something totally new™ Thene is very
likgly a correlalion between fhese breakthroughs and praviously mentoemed
financial and compeditive banefits.

C2008 IDG #201033
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TABLE 2

Areas in Which the Partmership Achieved Results
3 dwihal areas o e pacheshigbodect poete vilog & your orpanzadian?

Walue Ansas Mumiaer of Responses Percentages of Siles
Advanced our ressarch RED 1z 100
Sved & spacilic prodam T 1]
Caelting products to marked fasier T aB
Coat reduckion andior increased = 50
prafitzbiliy

Mew product develapmeant 1 42
Acheewad g breakihroogh or i 33
discove red somsathng totally new

Abowad us o respond o a 4 ks
compeditea threat [markoat

DIas5uUnes)

Provided resrenue grawdh & 25
Pravided increased market sharg z 17
Haslgad ua in ayabam scguisilicn 2 i7
andier avalyaticns

Cnhar sateby 1 B
n= 53

Source: WG, 008

BENEFITS FROM PARTICIPATING IN THE
ALLIANCE PROGRAM

Indusiry padicipants described the main benefits stemming from ther participation n
the ASAF program (==& Teble 3).

The aspect of the parnership the largest contingent of respondents (50%) It appears that for
considered important was access fo experts within the NNSA ASAP Allance s
Canters. This hunger for cutside expertise {sepecialy HPC experise) mirrored the NHSA partrarships.
finding in the July 2004 Cowncll on Competitiveness Study of UL 5. Industial HPC mﬁmrf for
Lizerz thal thera i 8 shonage within industry of pesphs able 1o wae HPC rescurces caperiise werns lamgely
effectivaly. It appears that for many of the companies in the MNSA parinerships, fulfilad.

thelr expectalions for access bo culside expertisa wene langely fulfiled

8 #201023 2006 1DC
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TABLE 2

Impaortant Benefits from the Partmerships

1 Whart aspects of the partnarship warg tha mos! impovtant & yoor argawzahon (10 = mast dmponand?

Parcaniags of Respondanis
Arag Avarens Ratling Rating Aspact a0 or 10
Anceas 10 exparts sathin ihe cemer i S0
Access fo special softwan &7 ]
Access i larger HPC computer syslems &0 25
Anceas 10 spedial 4ate or dalabases | 24 ‘ B
Access 1o fraining a3 ]
Access 1o larger or specal siorage ar 110 a0 8

n=12
Souirce 1DG, 2008

E  When respondents were asked “¥Whet did you learn from the painership?,” thedr
comments minforced  that access to  espertisedknowledge  transfer  was
paramount:

“Wew appioeches fo sohing problems.”

“We became moare famivar with stste-oi-the-an modsling.* mrm:hmﬂm?ﬁr:f
Méd ] -

tha-art modaling.”
“We leamed more shout modeiing physical processes. Art measing

“Approaches for modeling phenomena relsted o our business area.”

“New turbwlence modeds. "

“Move knowledge of sdvanced algonthms.”

“Mathematicas! modsls themseives and how fo apply fo large-scale compuding.
“The evoluhion of combustion techinology.

“Wumencsl methods.”

[ Access o large HPC computers emerged as the second-most-popular choics
for “impornant aspecis” of the colleborations. This aspect was mentionsd by 25%
{three of 12) of the sitas. Prior IDC research, especially for the Juby 2004 Cowmell
an Competifivensss Shudy of ULS. indusinal HPC Users, also indicaled that many
firrms oo not have access to the HPC tools they wani and need becauss

C2008 IDG #201033 L
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budgetary constraints force them to purchase substantially smalker versions of
HPC comparters than their counterparts in government and academia. Access to
larger HPC computers not only allows more work fo be dons in & given time
frarma, but as we have seen from earlier responsas in this study, largar HPC
systems can sometimes solve problems that are inractable on smaller systems
and can lead 1o new, compeditively important insights. Cne respondent remarked
that i was nice 1o talk o somebody who has the rescurces o g0 what we don't
have the resources 1o @o.”

In addition to the benefits descrived in Table 3, 89% of mdustry paricpants
remarked favorably on the qualily of the human mteractions with the Centers’
parsonnal. In fact, all of the indwstry participants responded "wes" when ashed
apout thair willingness to partner with the Canders in tha future. VWhen asked
"What worked wall with the parinership?," raspondents stressad the quality of the
Fwman interactions:

“Access o profassors and stedenis.”

"Technical communication.”

“Iriteraction with professors ang stodents ©

“Their enthusiazm iy working on our specific prodien, *
"Access o the resaarchers, "

"Commumications with the academic commuriily.
"Responsianess of professors and studanis "
"Technical cooparalion was excaiant "

"Good cooperatiee relalionshis "

“Food qualily corrfent from Stanfard o aid soffware development ”
"Enthusiasm of the researchars.*

"Effective relafionships. "

"Professionalism.”

"Their understanding of owr problam and owr confnbution is excalant.”

IMPEDIMENTS TO THE PARTNERSHIPS

Respoendents identified several areas that did not wiork well and impeded progress on
thair projects:

0|

0

The most frequent frustration was with the pace of the project Disappaintment
with tha pace of the project can be attibwled. at least im part, to culbural
differenceas batwean the cormmercial fims and the urivarsities.

“We woild have done things fasfar ®

#201033
an Inttiative of the Council on Compeitiveness

All of the industry
partizparts
respanced “yes”
whisn sshad abaul
lheir willngress 1o
partner with the
Centers in the fubure,

2006 DG



"Lotz of scheduls shp.
"Project has been slow fo starf wp"

Respondents cited cther cultural differences as impedimsnts,

“rrclrstny is motvaled by deadines and prafis, wile wuversifies are daven by
research for the gake of research.”

“We had fo be agoressive in drawing ol ifarmahon from the university.
The focus or fit of the project was sometimes a problem.

“The furbo project at the wiversity fab was foo broad for an induwstry focus*

“ncorparation of thair developed software info our design flidet work welll.®

An interesting lesson learmed by two of the gites was thal it & difficull to hirg
non-Amencan postdoctoral students for the partnerships because they are
conssderad security risks

“Fostdoctoral foreign salionals pose o seciaify igsue

e olfeulf for Amencan wverstes fo hie pon-Amenican  [ppstiacfors)
studsnfs]

= Inewtably, there were also same urwelcoms surprses,
“Fhe probiem was harder fo solee than we Hhought

“Fhene was an unerpected sl from the ooak-off fesf,”

RECOMMENDATIONS FOR IMPROVEMENT

Although I general the parnerships were viewad as very successful and worth
conbimsing or repeatng  Coan't oget any  beller), there were many uselul
recormmendations Tor the future (see comments below),

El The most common recommendation (58% aof all responses) concenned
camrmunicalion = e feed for beller advanos pl:.nning and mone regul:lr.
slructued commmunication threusghoul the prejects. It i important o nole that
wihan cormmunicalion did hapgen, i was overhelmingly positive; the gueally of
haman inferactions wilh the Cenbers was cled as one of the greatest benefils of

the parnershigs.

“Syalemaiic, reguiar iWerachion, mone reguiar meelings.”

"Be i FOVE COmimTicalion and afend revisw SBESIONS i persom, "
“IMCrease poovoWTaion bafwes ihe o sfilies.”

“Increase Covnmmcation Defwean mausiy and umiversily esearchers.”

C2008 IDG #201033
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12

"Move onsite facs-fo-face collaboration.”

"Consider puiting one of owr engineers on sife al the umversily b
"Miove struciured communications.”

"Schediie move reguiar meetings and commumications.”

"Have fhem sif down with iedustns fo gswgs aress of inferesf earier in Hhwe
process.”

"Batter coardination.

"Beter communication. Gef fo indusiry samier in process fo design e scope of "Betier
s L commisRcalion. Gel
work and project 1o industry earier in

prooass to dasign the
“improved communication, mome  stacturs  fo the  melafionship,  project “Tdﬂf work, and
managament " e
"Have mom fare-to-feee imharaction,”
"Prowvida more struchue snd projact managamend on the wniversity aida, "
"¥ou hava fo be fenacious to gel the project in place and going ¥

Ancihar importent recommendation was io provide companias with a batter
understanding of the universities and their reseurces before slariing the projects,

fincrease the resoces from fhe DOE fo the Unibverslly of Wnois and the soid
kel cormTRany,

“trncirstry meeds to urcherstand wital resouTESs are availaiie,
it general, shoping fps' o gauge esouees avaiabie,
“They could fake e inifative fo inform key indusnes of e capabiiies.

“Countd dio more wille mone esources, (ssee of secunty witlht 50 mmany foreign
naffarials i theds resgarch progeams,

sty ks adsareness of witversly and A0 resoimes.”

There were akso some cals for improwed technical communications.

“To have remode Seoess (o compufalional resouroes!”

“Easer glectronc axchange of dafa,”

“Remoe access”

“Gantinue to smphasize venffcabionr and vahdaton of hedr soffware procects.”

“Remote access showd be adoed! W warad fo dng iF out an ooy owne™

#211033 E2006 IDC
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IMPLICATIONS FOR NNSA

=

Although it was never a program goal, ASAP demonsirates thal strategic public-
private sector parinerships can provide sianfican value by lifing the country o a
mgher level of competiliveness, In particular, ASAP provides an oppartundy for
KHMEA 1o demonsirale in gquanlifiable terms (hat i@ can successiully everage s
HPC ressurces fa bolh meel nalional securily mission nesds as wall as
sccelerale fhe nalion's ecomomes security and global compelfive posilion —
providing an enhanced relurn en he govermmenl's imesslmeant in HPC assels,

ASAP benefils the NNSA by alracling [and providing the opporunity 1o atract)
mat I:ll'lljl IEEll:III'Ig academic nesearch nrganl:mlnnﬁ bt &lso EﬂpErIEﬂDE[I industrial
HPL usars whi can contribute some of the Best thinking the industry has 1o offer.
Thess people &z accustorned o uging HPC in sophisticated ways.

"HPC prowdes enfianced inaght wito owr probiems,

"t sifows us fo solve more complicated prablems in & reasonahle amownt of
firmg

Data from the study confirms that ASAP can help address two impartant bamiers
that studies from the Coundl on Competitiveness indicale are preventing more
widespread private sector usage of HPC: lack of access o large-scale systems
anvd the need for “talent.”

O ASAP and fls Alllance Centers can provide much-needed access to lage
HPC syslems nol generally avallable to mdustny

Mosl companies cannol afford supemomters al this fme. (°s nof
sewmelhig e aversge large company can alfod,

W enfered inlo this patrership o acqoie fechnical and compulabiona
ARACRNERS "

0 By provding this access, ASAP iz helping companies Lo achisve
breakirough insighls needead for compelitive gain.

W phves us a gipee of the fiure.

O Companes were slimusted fo partner with the Allance Cenlers bo gan
accesg lo expertise. Their comments aboul wihal they keamed reflected this
desire.

"More knowledge of advanced algodiims.”

WMathemalival models themsehves and fow [0 apoly o large-scale
COMmpLmag.”

"Taw apIWDaches fo soling poiems.

2008 IDG #201002
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d  Clearly, industry sees parnership with the MNSA alllance Cenbers as a way
0 BCoess the larger HFC syaiems and the added expartse il needs (D solve
some of il most difficull preblems for compeitive gain, More compebitive
U5, companies help the country 1o maintain national secunly and economic
stremgth and ralse the slandard of living,

Travel between the Allance Center experts and indusiry participanis was often

14

subsiantal, Indicating thal coliaboralion tools &e Immature of nob used, The
program could provide a test bed for more mature collaboraton 1oals in order 1o
accelerale program accomplishments and reduce costs,

“Usually dnovattan fook place Frough meefings amd conferermce cals. Thal
process fakes longer than domg & & a collaborafiee Fashion. We aeed o move
from zeral o collaboralive Mrovealion.

ASAP and il Allance Centers could achieve belter oubeormes i industy e
braughl inte the prograrm "fram the star” In addiion, indusiry eould halp identily
problems whose solution would benelil bolh NNSA and indusiry, enhancang
MNMNS3&S  abilily 1o meel s mission-critical needs and &l the same lime
accelerating Innovation for national gain. Small modifications o the program
would baing about a major compatitve it

O MNSA could specify in fubure RFPs that it will select a certain number of
proposals that include industry partizipation, This will nod preclude academic
instiutions from submiting proposals that do not need industry input, bud it
would encourage some universiies 1o draw indusiry inte the process at the
Esgarindng,

O MWNSA oould fudher specify thal any proposals thal nclude industry
paticpalion must explain e compatiive gain thal indusiry anticoates from
iz parlicipation, zuch az reduced cosle, eabing a currently inbrackabls
problem that will stimulate developrment of new producls of processes fog
el or its cuslormers, faster Bime o market, and sa fartk.

By conlinuing lo angage U5, induslry in ASAP, NNSA can slimulate increased
HFC usage within the priveie seclor and provide 8 much-needed HFC markeal
stimulant. The resulting market growth will help reduce the cost of HPG systems
and software, benefiting NMNSA, US. industry, and the country.
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SUMMARY

It Is & testament to the perceived value of the NNSA ASC Alllance Cenlers' program
that the wast majority (83%) of the respondents reponied that their collaborations with
MMSA ASC Allance Cenlers had met their cbjectives. and nol one claimead heir
objecives had nat been met. Al 12 sites responded “yes” when asked abeul e
willingress to partnes with the Camers in the fubeie. Sik af the 12 sles wers able o
asagn an aclual daollar value o the partnership resulls. The values ranged from
$200,000 1o $1 rillion,

&l of the respondents agiesd that the partwerships advanced ther finms' research
and development effiors. Even mone remarkable i how frequently the partnerships
direcily bensfiled the companies financialy or compseiitkely, or bolh, An IMpressive
one-third of the siles reponad that their pernerships had “achieved a breakihrough o
discovered something totally new.” The benefits of HPC for the companies extend far
beyand time and cost savings in the product development process. Far many of the
firms, HPC provides valuable new ingights — breakthroughs in thinkng thal can result
im superior products with importam compelitve advantages

The commercial firms offered recommendations as well, Disappointment with the
pace of the projects can be attnbuted, al least in parl. o cultural diferences between
the commercial firms and fthe universilies. The focus ar it of the projest was
somelimes a problem, and inevlably sorme of the resulls were Urvelcome SUpRSes.
By far, the moel commen criticiem (SB% of all responses) concemed inadequabe
communicalion — e nesd for beller sdvance planning amd more regular, strechmed
communicalion throughoul the projecis. Another important criticism was about "lying
bdind,” that is, not understanding the universiies and their resowces before starting
the projects. There were algo some callg for improved technical communications.,

The following comments reflect the overwhelmingly positive fone of he partnesing
BRpErianos:

We would encourege everybody o use them,

“Can't get any betfer”

"W think & ls & great opportndy for indusfoe

"t is warthahile, We would recommmend if*

iz & very good relationzhip for the govemment and indusin,”
"Dur expenence has been good *

iz & good vafue,”
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APPENDIX: ADDITIONAL BACKGROUND

DATA AND ANALYSIS

Survey Profiles

Tapk=s 4 and 5 provide deteils about the respandents’ indusinss and onganization size.

TABLE 4

Industries in the Survey
O Whal fype of business ar ndusiry is your sampametispament primariy i ?

Industry Mumber of Responses
Petrobaum, ail and (as 1
AETCEEECE a
Autamistive 1
Softeware comparny 1
n= 12

Source 1DC, F006

TABLE §

Organization Size

3 Mo Jange is powr argenizalion [in yearly Sales revemng)?

Sime in Sales Mumber af Responses
Under &1 millian 1
F1 rillion 1o 398 milien Q
10 milign bo $449 9 milllon o
S50 milinn to £5% 9 milion 0
3100 millan ko 59939 milion &
31 Dilan ar reane 7]
n= 12

Sounca IDC. 2006
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How Sites Acguwire NPC Respurces

Ag Teble 6 indicates, five out of six (E3%) of the respondents said tey purchase o
lesse HPC resources (.., systems and gppication software) and install them in
company facilities — which, a5 nofed earier, may not mean the specific sites wherne
the respondents themsehes work. One-third of the respondents (fouwr of 12) use HPC
resources located in partners’ faclifles (which may include govemmenl labs and
univergity-based Centers), One in four (25%) access HPC resources via a grid or the
Internad. The respanse calegonas ane nol mulually exclusve,

TABLE &6

Acquiring Access te HPC
0 Hiew doas Wour rpanizalion Srquing aceess b HPC Mealroes andir apaiealion code?

Approach Mumbear of Responzes
Purchase {or lmass} thern and irstall them in our faciiies 10
Lka sysherrs instaled in parimer faalilies (ncheding universities and labs) 4
Use rascurcas over & grid or from en Intermat provider 3
Chthaar a
n= 20

Sources 1DC, 2006
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